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Abstract 
 
A particularly important aspect related to the proper functioning of the turf is that related to the technological 
inputs necessary to maintain it in an optimum state irrespective of the climatic conditions, which can be characterized 
either by excess water or lack thereof in the necessary quantities. The experiments took place under the pedo-climatic 
conditions of Transylvania, taking into account the particularities of the football stadium from Ungheni, Mures County. 
If the situation of the Unirea Ungheni Stadium is discussed, it results that, in order to ensure the water balance of the soil 
on which the football field is cultivated. The drainage application is negatively influenced by the initial soil water reserve 
and the actual evapotranspiration, while the final soil water reserve favors drainage, as these assertions are valid, 
according to our study, for in situ behavior in 53.50% of the concrete situations in the field. 
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1. Introduction 
 
 A particularly important aspect related to the 
proper functioning of the turf is that related to the 
technological inputs necessary to maintain it in an 
optimum state irrespective of the climatic conditions, 
which can be characterized either by excess water or 
lack thereof in the necessary quantities. In this 
context, it should be noted that a particular interest 
should be allocated not only to the stadiums with 
installations specific to drainage and irrigation 
processes, but also to an aspect which does not 
receive sufficient attention, namely forecasting of the 
weather conditions at the level of the football fields 
[1, 4, 5]. This would allow the adoption of a 
preventive management, adequate to keep the 
football field in good working condition [3]. 
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Our study was conducted in order to 
emphasize the importance of water balance in 
football turf from Unirea Ungheni Stadium, in 
specific climatic conditions. 
 
2. Material and Method 
 
The experiments took place under the pedo-
climatic conditions of Transylvania, taking into 
account the particularities of the football stadium 
from Ungheni, Mures County. The town of Ungheni 
is located in the central-western part of Mures 
County, at the confluence of Niraj and Mureş rivers, 
in the Transylvanian Plain, at 46 ° 29'9 '' north 
latitude and 24 ° 27'39 '' east longitude, 297 m altitude 
(Fig. 1).  
The Unirea Ungheni Stadium is located in 
Ungheni, Garii Street, no. 60 (Fig. 2), and it has a 
capacity of 2000 seats. 
From the point of view of the statistical 
methodology it was chosen to use STATISTICA 
v.8.0 for Windows. 
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Figure 1. The Ungheni town, the County of Mureş [2, 6] 
 
 
 
 
Figure 2. The Unirea Ungheni Stadium [2, 6] 
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3. Results and Discussions 
 
Taking into consideration the pedo-climatic 
peculiarities identified at the level of the football field 
at the Unirea Ungheni Stadium, which benefits from 
the green carpet of the turf composed of the mixture 
of grasses specoies Poa pratensis and Lollium 
perennial in the experimental period April - 
September 2014 - 2015, the corroboration of the 
results of water balance analysis in the soil with the 
results of the study of the interaction of climatic 
factors with parameters characteristic of water 
consumption is, in this case, similar to the analysis 
carried out at Arieşul Turda Municipal Stadium, the 
prerequisite for the formulation of solutions 
providing for timely technological inputs ensure a 
water regime appropriate to its maintenance. 
In the specific conditions of this experimental 
site, the atmospheric temperature and humidity are 
the meteorological inputs analyzed in the present 
study, which influence in a positive, important 
manner, the intrinsic factors determined by the water 
regime at the grass field of the football field in the 
experimental site. Reiterating the importance of the 
pedo-climatic conditions of the analyzed area, in this 
case, it is necessary to represent the three-
dimensional graphic of the main factors 
(components) of the equilibrium of water in the soil, 
in order to highlight the water regime to be 
maintained at the pitch of the football field. 
This approach is taken to highlight the 
conditions that make drainage appropriate, 
depending on the factors considered, respectively, the 
ground water reserve, the ground water reserve and 
the actual evapotranspiration. 
In the Unirea Ungheni Stadium, the 
experimental period April - September 2014 - 2015 
is characterized by moderate temperatures, 
corresponding to the average of 16.57ºC in the 
experimental year 2014 and in the experimental year 
2015 to an average close to the previous year, 
respectively 16.14ºC. The atmospheric humidity 
regime is characterized by an average of 69.29% in 
the experimental year 2014 and an average 
atmospheric humidity in the experimental year 2015, 
close to 68.91% in the previous year. 
Of note is the average daily rainfall regime, at 
the level of the exeperimental site. During the 
experimental period of 2014, it has a daily average of 
3.31 mm, while for the experimental period of 2015 
it is 2.94 mm. 
These conditions are limiting for the 
technological inputs adopted to maintain the water 
regime of the grass of the football field, which in the 
present site require the use of drainage, in order to 
remove the surplus water and ensure the optimal 
functionality of the analyzed site. 
Taking into account the initial soil water 
reserve, the final soil water reserve (directly 
influenced, but in a distinct manner, by climatic 
factors such as atmospheric temperature, rainwater 
regime, atmospheric humidity and wind speed) and 
on its own values real evapotranspiration, three-
dimensional representation of the interdependence 
between the three components, indicates the extent to 
which these variables contribute, in a predictable 
manner, to the application of drains in the 
experimental area (Fig. 3). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 3. The drainage pattern function of the interdependences betwen theiniţial soil water supply, final soil water 
supply and real turf evapotranspiration,  in Unirea Ungheni Stadium, 2014–2015 
dI(m3/ha)  =  3507,672 – 1,535 Ri/Ri (m3/ha)  +    
+  0,627Rf/Rf (m3/ha)  - 0,776 ETR/RET(m3/ha)   
RS = 0,731, R2 = 0,535 
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In the conditions specific to the experimental 
area, it is found that the most important factors in 
ensuring the supply of the soil on which the football 
pitch is cultivated at the level of the Unirea Ungheni 
Stadium are the actual evapotranspiration and the 
initial soil water reserve, both factors contributing in 
a proportion 50%.  
The other factor, respectively, the final soil 
water reserve, contributes 25% to the decision 
making process of irrigation technology input into 
the experimental site.  
From the graphical representation, according 
to the regression line and the fact that under the pedo-
climatic conditions specific to the area where the 
Unirea Ungheni Stadium is located, the application 
of drainage and the actual evapotranspiration 
influence negatively and the initial soil water reserve 
favorably favors the application of drainage daily 
average precipitation values exceeding 2.5 mm, as 
presented in Fig. 3. 
A strong correlation, R = 0.731, exists between 
the factors analyzed, the right-hand regression being 
valid for the evolutions recorded in the experimental 
area, in 53.50% of the situations (Fig. 3). 
 
4. Conclusions 
 
If the situation of the Unirea Ungheni Stadium 
is discussed, it results that, in order to ensure the 
water balance of the soil on which the football turf is 
cultivated, due to the climatic conditions specific to 
the site, it is necessary to apply drainage.  
In this situation, the actual evapotranspiration 
and the initial soil water reserve contribute 50% and 
 
 
the final water reserve of the soil, in the proportion of 
25%, to the process of implementing the 
technological input represented by the drainage, inthe 
experimental area, in the conditions where the 
average daily rainfall is higher than the average of 2.5 
mm. These factors are strongly correlated, as does the 
value of the multiple correlation coefficient, R = 
0.731. The drainage application is negatively 
influenced by the initial soil water reserve and the 
actual evapotranspiration, while the final soil water 
reserve favors drainage, as these assertions are valid, 
according to our study, for in situ behavior in 53.50% 
of the concrete situations in the field. 
 
References 
 
[1] Kay J., W. Vamplew, 2006, Under the weather: 
Combating the climate in British sport, Sport in Society: 
Cultures, Commerce, Media, politics, 9(1), 94-107. 
 
[2] Orban M., M. Dîrja, O. Orban, 2016, Research upon 
the Interaction of Climatic Items Involved in Supplying 
Water Balance of Turf Populating Football Fields. A case 
Study: The Ungheni Unirea Stade, ProEnvironment, 9(26), 
123-127. 
 
[3] Turgeon A.J., 1999, Beaver Stadium: A Decision Case 
in Football Field Management, Journal of Natural 
Resources and Life Sciences Education, 24, 74-78, 
 
[4] ***, 2009, FIFA Quality Concept for Football Turf. 
 
[5] ***, 2010, FIFA Quality Concept for Football Turf. 
 
[6] ***, https://www.google.ro/maps. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
”This is an open-access article distributed under the terms of the Creative Commons Attribution License, 
which permits unrestricted use, distribution and reproduction in any medium, provided the original author 
and source are credited.” 
75 
